A punctate, cutaneous application of capsaicin or histamine by means of a cowhage spicule elicits itch accompanied by pricking/stinging, burning, and typically, one or more areas of dysesthesia (alloknesis, hyperalgesia, hyperknesis). When applied over a wider and deeper area of skin by means of intradermal injection, histamine evokes the same sensory effects, but capsaicin evokes pain and hyperalgesia with allodynia instead of alloknesis. To examine the sensory effects of the spatial spread, depth, and amount of capsaicin and histamine, we applied different amounts of capsaicin or histamine by intradermal injection or by single vs multiple spicules within a circular cutaneous region of $5 mm. Subjects rated the perceived intensity of itch, pricking/stinging, and burning for 20 minutes. Histamine injections or multiple spicules of capsaicin or histamine that resulted in a greater area of flare than a single spicule of each chemical evoked no greater magnitudes of sensation or areas of dysesthesia. Capsaicin injections elicited a dose-dependent increase in the magnitude of nociceptive sensations, areas of dysesthesia, and flare. However, there was little or no itch; and allodynia replaced alloknesis. Yet, hyperalgesia was typically accompanied by hyperknesis. We conclude that the pruritic sensory responses produced by capsaicin/ histamine spicules and histamine injections may be due to activation of common nerve fibers, possibly different from those mediating the flare, and that capsaicin injections may activate additional fibers whose effects mask the sensory effects of fibers mediating itch and alloknesis but not hyperknesis. Ó
a b s t r a c t
A punctate, cutaneous application of capsaicin or histamine by means of a cowhage spicule elicits itch accompanied by pricking/stinging, burning, and typically, one or more areas of dysesthesia (alloknesis, hyperalgesia, hyperknesis). When applied over a wider and deeper area of skin by means of intradermal injection, histamine evokes the same sensory effects, but capsaicin evokes pain and hyperalgesia with allodynia instead of alloknesis. To examine the sensory effects of the spatial spread, depth, and amount of capsaicin and histamine, we applied different amounts of capsaicin or histamine by intradermal injection or by single vs multiple spicules within a circular cutaneous region of $5 mm. Subjects rated the perceived intensity of itch, pricking/stinging, and burning for 20 minutes. Histamine injections or multiple spicules of capsaicin or histamine that resulted in a greater area of flare than a single spicule of each chemical evoked no greater magnitudes of sensation or areas of dysesthesia. Capsaicin injections elicited a dose-dependent increase in the magnitude of nociceptive sensations, areas of dysesthesia, and flare. However, there was little or no itch; and allodynia replaced alloknesis. Yet, hyperalgesia was typically accompanied by hyperknesis. We conclude that the pruritic sensory responses produced by capsaicin/ histamine spicules and histamine injections may be due to activation of common nerve fibers, possibly different from those mediating the flare, and that capsaicin injections may activate additional fibers whose effects mask the sensory effects of fibers mediating itch and alloknesis but not hyperknesis.
Ó 2011 International Association for the Study of Pain. Published by Elsevier B.V. All rights reserved.
Introduction
Capsaicin is commonly thought to be algogenic and histamine to be pruritic. When injected into the skin in humans, capsaicin evoked pain and histamine evoked itch [28, 29] . The skin surrounding the injection site was reported as tender after capsaicin (with allodynia to stroking and hyperalgesia to pricking) but itchy after histamine (with alloknesis to stroking and hyperknesis to pricking) [1, 27, 28] . In these studies the subjects were neither instructed to rate any nociceptive sensations that may have accompanied the itch to histamine nor any itch or hyperknesis that might have occurred in response to capsaicin. In addition, the relative magnitudes of pruritic and nociceptive sensations could not be compared, as they were not rated using the same psychophysical scale of magnitude.
In other studies, histamine or capsaicin was applied in a more punctate manner to the skin, and the subjects were asked to judge both itch and nociceptive sensations using the same rating scale. A small amount of capsaicin contained in a chemically soaked, heatinactivated cowhage spicule produced a dominant sensation of itch, accompanied by lesser magnitudes of burning and pricking/ stinging [26] . The same qualities of itch and nociceptive sensations were elicited when histamine was applied by means of a spicule. In addition, the types of hypersensitivity in the skin surrounding a capsaicin spicule were similar to those surrounding a spicule of histamine, namely alloknesis, hyperknesis, and hyperalgesia. Thus, capsaicin and histamine applied in a punctate manner to the skin elicited the same qualities of sensation and the same alterations in sensations evoked by mechanical stimulation of the surrounding skin. Histamine therefore evoked the same qualities of sensation and dysesthesias whether injected or applied by spicule. But for capsaicin, injection evoked pain and allodynia, whereas spicule application elicited itch and alloknesis.
It is unclear if itch or nociceptive sensations evoked by capsaicin or histamine show spatial summation. For example, it has been
